Abstract. Meta-design has emerged as a theoretical framework by supporting open systems that allow end-users to become designers in dynamic use contexts. Our research is grounded in the objectives that (1) the meta-design theory can inform the design of virtual worlds, and that, in return, (2) observations and insights from virtual worlds can broaden the meta-design theory. Our work is based on 80 hours participant observation and additional interviews.
Introduction
In recent years, persistent virtual 3D-environments, in the following referred to as 'virtual worlds (VW)', have drawn increasing interest both from industry and academia [1, 2, 3] . VWs provide persistent virtual environments in which users can interact by controlling a virtual avatar. The avatar can move in the VW and interact with other avatars and virtual artifacts. Two of the most successful and widely used applications of VWs are:
massively-multiplayer online role-playing games (MMORPGs), such as 'Lord of the Rings Online' (LOTRO), where millions of players worldwide come together and spend considerable amounts of time in order to engage in collaborative tasks or simply to engage in social interactions; and open-ended VWs, such as Second Life 1 and OpenSimulator 2 , where users engage in many endeavors paralleling and augmenting daily life and work, including advanced, simulated environments that support various research efforts (e.g. Center for Computer Games & Virtual Worlds at UC Irvine 3 ).
In this paper we re-examine and evolve the current theories of meta-design based on observations made within VWs. We present accounts of both a gaming-oriented and an open-ended VW system. We juxtapose our observations in the MMORPG 'Lord of the Rings Online' (LOTRO) and the open-ended environment of Second Life (SL). A series of interviews with individual players of LOTRO and users of SL provide individual viewpoints and contextualize the ethnographic investigation.
Virtual World Systems: Second Life and LOTRO
SL represents an open-ended VW system that allows users to modify and extend the virtual environment with high flexibility and in great detail. Users build up virtual artifacts from simple building blocks and can customize appearance and behavior of these objects. SL does not prescribe a common goal for its users. Instead users explore the possibilities of the environment on their own accord.
LOTRO attracts users with a complex storyline and visually appealing graphics. Users of LOTRO can engage in various activities that ultimately lead to the development of virtual characters within the given regulations of the game framework. The creation of virtual artifacts in LOTRO is tied to the game logic and more constrained compared to open-ended VWs such as SL.
We see a dual relationship between VWs and concepts of meta-design that further motivates our argument to consider VWs for the extension of meta-design theory in general. In this discussion we specifically focus on user participation. Based on existing meta-design concepts, VWs can employ scaffolding processes that guide casual users. Similarly, the unique characteristics of popular VWs and the users they attract can inform the extension of user participation theory. VWs have great potential to affect meta-design theory by providing environments that enable casual users to, possibly unintentionally, engage in meta-design practice.
develop additional examples of meta-design for worlds that have no laws and boundaries; support the empowerment of end-users that are not initially interested or motivated to conduct design practice; assess the duality between VWs and meta-design, i.e.: how does meta-design affects practices in VWs and vice versa; and, analyze the support for meta-design in both unique environments, focusing on the benefits and shortcomings of the gaming-oriented and the open-ended environment under study.
Our methodology draws from virtual ethnography [6, 10] and from multi-sited ethnography [9] , which allows us to supplement our findings with interviews with users outside of the VW context.
We conducted 80 hours of participant observation in LOTRO and SL. We took part in various everyday activities in both VWs with other users. Additionally, we conducted 6 semi-structured interviews with players of LOTRO and two interviews with designers in SL. Each interview lasted between 40 and 60 minutes.
The long-term participant observation allowed us to learn about individual activities of the users in the VWs. The semi-structured interviews provided us with personal perspectives and reflections. We recruited informants for the interviews through snowball-sampling in the player community of LOTRO and SL. The interviews focused on themes of the VWs that we related to meta-design activities based on our previous participant observation. Additionally, we asked the participants about their individual personal backgrounds and their general motivations to participate in the VWs.
Patterns and themes based on our observations were analyzed using open-coding techniques [8] . The meta-design concepts identified in the following chapter were used to filter and code the collected data. The data analysis focused on practices framed by meta-design in the VWs. We were specifically interested in the changing roles during different stages of participation. We structure our findings based on central concepts of meta-design originally formulated in [5] .
4 Discussion: Meta-design Concepts in SL and LOTRO SL and LOTRO represent two systems that implement elements of meta-design in quite different ways. Both systems can individually serve as systems for exemplifying various concepts of meta-design theory. A synthesis of the exemplified concepts allows for a more detailed analysis of VW system features that particularly affect casual end-user participation. Table 1 provides a comparison of the central meta-design concepts and the corresponding properties of the VW systems included in the analysis. An expanded discussion of these concepts is available in [7] . VWs, in particular MMORPGs, draw a large number of users. As our analysis has shown, users join the environments with very different aspirations. VWs can accommodate a very diverse user base by providing a system of technological and social structures that is sufficiently flexible to provide individuals with discrete virtual spaces within the larger system. Current systems discussed in the context of metadesign mostly lack opportunities to unpack rich ecologies of participation. Our observations in the VWs point to a collaboration practices as deciding factors to support different levels of participation in the game-and open-ended context. LOTRO makes casual gamers gradually aware of the functional and social properties of the game. The scaffolding system in LOTRO is based on elements in the VW providing guidance and works in close connection with collaboration between the players. While SL represents an open environment with great freedom of creative interaction, LOTRO's strength lies in the integration of collaborative community effects.
VWs offer an opportunity to study the effects of collaboration on the way casual users move through ecologies of participation. Technical scaffolding systems alone are not sufficient. Instead, social community components need to make collaboration tools more accessible and attractive for casual users.
Collaboration in VWs is closely tied to the social structure of the system. In LOTRO, collaboration is initially triggered by the functional structure of the game that creates the need for players to find collaborators for difficult adventures or to create powerful artifacts. Over time, the recurring need for collaborative activities creates social networks amongst players that, once initially established, are sustained for a longer time period. In this eco-system of social collaboration, the motivation to help others becomes detached from traditional reward systems. Respect and a good reputation become equally or more important than monetary rewards or other character improvements.
These examples show that a useful extension of the meta-design framework would be a careful analysis of user roles on an individual level. Intrinsic motivations to engage in creative activities only come forward in large scale systems such as LOTRO or SL.
Users of VWs can dynamically switch between the roles of passive consumers and active contributors. While the degree of contributions differs between LOTRO and SL, it is common in both worlds that users are not locked into either the designer or the user role.
The domain-oriented gaming environment creates opportunities for need-based attendance to creative practices. Players can also decide to completely neglect crafting activities. The open-ended environment of SL allows users to switch between observer and designer roles. However, the complexity imposed by the available design tools creates a higher entry barrier to become a designer. Meta-designers need to find a middle ground between complex and universal design tools as exemplified in SL and socially embedded creative activity as exemplified in LOTRO. Our results point to a priority for socio-technical contexts that allow users to develop their roles based on social interactions through collaborative activities with other users. More experienced users develop their own strategies while novice users require guidance to be gradually introduced to the system functionalities. There is not a perfect solution for this trade-off problem.
However, our analysis of two distinct VWs leads us to suggest an extension of the seeding, evolutionary growth and reseeding model (SER) [4] that clearly focuses on support during transition phases between different stages of participation. In the VWs other users constantly provide seeds for design practice. The leveling system in LOTRO gradually prepares players with coordinated stages and sub-goals on their progression from novice players to experienced performers. Combined with the visibility of fine-grained design processes observed in SL, our findings suggest a combination of these two concepts. Designers and design artifacts undergo stages of evolutionary growth. Design products are re-introduced in the environments and serve users on different levels of participation as examples for novel design projects.
Meta-design theory can benefit designers of VWs. The meta-design concepts discussed in the qualitative investigation can guide game designers but also designers of open-ended systems. Possible design recommendations can be imagined by combining the social community elements found in LOTRO and the accessible design tools in SL. Studying VWs can contribute to broadening the theory of meta-design. VWs inherit qualities that can inform an expansion of the theory by providing additional systems to exemplify meta-design concepts. The large numbers of casual users with diverse interests in our view represent the missing masses that meta-designers should focus on. Gaming-oriented VWs employ concepts that gradually empower end-users while keeping them motivated and engaged. Social structures create an environment that fosters cooperation amongst the players.
Meta-designers look for tools to empower end-users to tailor systems towards their needs. Open-ended environments like SL provide these types of tools in virtual spaces. The tools do not discriminate between novice users and users with design experience in different domains. Studying tools that create an even, flat entry level for all users can inform concepts of meta-design tools in general.
Based on our study, we have identified a rich duality between VWs and metadesign. Meta-design potentially provides VW designers with a useful analytic design for user participation and open systems. VWs extend meta-design theory by providing a class of new systems to exemplify meta-design concepts.
Initially, it appears simple to dismiss LOTRO as a system for meta-design practices based on the regulations imposed on the users and the limited design opportunities in the VW. However, our analysis has brought to light concepts that metadesigners are well-advised to take into account.
Conclusion and Future Work
This work opens many avenues for future research.
First, some open-ended VWs such as SL and, more particularly, the open source counterpart, OpenSimulator, provide means for extension through source code modification. Extending them to provide scaffolding that makes meta-design more explicit in the VWs that players or end users experience is one real possibility. Second, the potential that meta-design holds for empowering end users is an on-going exploration. The implications in altering the power between the roles of end users and designers are just being understood.
